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PREFACE

Some geologic investigations of Quaternary deposits, especially in the conter-
minous United States, have attempted to use relative degrees of weathering and soil
formation to establish chronosequences of glacial and (or) fluvial landforms. Most
studies have been in the glacial terrane of the midcontinent and the Western United
States. Few such studies have been conducted in the Eastern United States, especially in
the unglaciated Middle Atlantic and Southeastern States.

From 1979 to 1984, the U.S. Geological Survey and the U.S. Department of
Agriculture’s Soil Conservation Service conducted cooperative regional studies of the
relations between soils and geology in the Middle Atlantic and Southeastern States.
The primary goal of the studies was to determine if soil properties could be used to
estimate ages of associated landforms. Coral, wood fragments, and peat were sampled
from constructional landforms of fluvial and marine origin in order to estimate ages by
isotopic analyses; these ages were then related to regional biostratigraphic and
lithostratigraphic correlations. Specific site investigations were conducted on Pliocene
to Holocene marine and fluvial terraces in the Atlantic and eastern Gulf Coastal Plains
and the Appalachian Piedmont. Soils on granite, schist, and quartzite parent rocks of
the Appalachian Piedmont were sampled to test the use of soil properties as indicators
of soil age. Each chapter of this bulletin series examines the relation of soils to geology
in a specific geographic area.

The cooperative study involved research scientists from both agencies and field
personnel from State offices of the Soil Conservation Service. Responsibility for
sample analysis was divided between the Department of Agricultures’s National Soil
Survey Laboratory in Lincoln, Nebr., and the U.S. Geological Survey in Reston, Va.
This report was prepared by scientists from both agencies who participated in specific
site investigations or in studies of pedogenic processes.
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S81AL-087-001
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Figure 4. X-ray diffraction patterns of magnesium-saturated
and glycerol-solvated (magnesium saturated) <2-um samples
from pedon S81AL-087-001. Kaolinite and smectite are
dominant. Glycerol solvation causes a shift of the smectite to
a 17-A D-spacing. Gibbsite, quartz, and muscovite are also
present in small amounts.

Figure 5. X-ray diffraction patterns of magnesium-saturated » S s M K

and glycerol-solvated (magnesium saturated) <2-um samples
from pedon S81AL-087-002. Kaolinite and smectite are
dominant. Glycerol solvation causes a shift of the smectite to
a 17-A D-spacing. Muscovite and quartz are present in small
amounts.
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Figure 6. X-ray diffraction patterns of magnesium-saturated
and glycerol-solvated (magnesium saturated) <2-ym samples
from pedon S81AL-101-001. Kaolinite is dominant throughout
the profile. Vermiculite, muscovite, and quartz are presentin
small amounts. In the untreated pattern for the Bt1horizon, a
distinct peak occurs at 13.8 A. On glycerol solvation, no
distinct peak appears at a higher D-spacing. The high
background between 13.8 and 17 A suggests the presence of a
small amount of smectite.

C8 Pedologic Studies in the Eastern United States

the kaolinite is dominant, and the 10- and 14-A peaks are
more distinct than they are in the C horizon. Both the 10-
and 14-A peaks remain with glycerol solvation. In the Btl
and Bt2 horizons, there are slight increases in the 10- to
14-A region of the mixed layer relative to the same interval
in the Bt3 horizon, but all phases are less abundant than
kaolinite.

X-ray diffraction patterns from samples of pedon
101-002 are presented in figure 7. The pedon is pre-
dominantly kaolinitic and contains lesser amounts of
smectite, vermiculite, and muscovite. There is little change
in peak intensities between the C horizon and the Bw3
horizon. The Bw3 does show slightly greater intensity of
the vermiculite peak.

For all four pedons, differential thermal analysis
confirms the presence of kaolinite and corroborates the
interpretation of X-ray diffraction patterns, which indicated
that kaolinite is dominant at sites 2, 3, and 4 (pedons
087-002. 101-001, and 101-002).

Chemical Properties

Eifects of Parent Material Composition and Geographic
Position

Chemical data (tables 2C, 3C, 4C, 5C) indicate that
all pedons contain appreciable organic carbon (>0.2
percent), have low bases, are acidic, and have aluminum
extractable by KCl. Sites in Uphapee Creek (pedons 087-
001 and 087-002) have somewhat lower base saturation
and more KCl-extractable aluminum and are more acidic
than sites along the Tallapoosa River (pedons 101-001 and
101-002). The lowest pH values of pedons 087-001 and
087-002 are associated with the 60- to 100-percent values
for aluminum saturation and correspondingly low extract-
able bases to depths of 2 m (tables 2C, 3C). Extractable
bases and pH values are significantly higher and aluminum
saturation values are significantly lower in pedons 101-001
and 101-002 than they are in pedons 087-001 and 087-002.

Pedons 087-001 and 087-002 are developed in
Uphapee Creek terrace alluvium, which overlies lignitic
and pyrite-rich sands and clays of the Upper Cretaceous
Tuscaloosa Group. The Tuscaloosa Group as mapped by
Markewich and Christopher (1982b) also forms the valley
walls of Uphapee Creek. Repeated flooding of alluvium by
water that has been derived from and (or) has flowed
through the pyrite-rich parent material greatly affects the
acidity of the alluvium and the bulk chemistry of the
sediment. The parent material may also affect the organic
carbon content of the soils. The pedons exhibit irregular
decreases in organic carbon with depth and relatively high
(>0.2 percent) values of organic carbon to depths of 150
cm Or more.
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Figure 7. X-ray diffraction patterns of magnesium-saturated
and glycerol-solvated (magnesium saturated) <2-um samples
from pedon S81AL-101-002 have essentially the same pattern
as those from pedon 101-001. Kaolinite is dominant through-
out the profile. Vermiculite, muscovite, quartz, and possibly
smectite are present in small amounts.

Bulk Chemical Analyses

Some results of bulk chemical analyses are plotted in
figures 84 and 8 B (data for each pedon are given in tables
2F, 3E, AE, 5E). Figure 84 shows, for each of the four
pedons, the weight percentages of SiO,, Al,05, and Fe,0,

for each horizon versus depth. Figure 8 Bshows the weight
percentages of S10, and Zr (in parts per million) for each
horizon versus depth. The distribution patterns of the
major elements show that SiO, decreases and Al,O,
increases are correlative with the amount of clay in the
horizon.

In pedon 087-001, the departures from relatively
constant weight percentages take place in the clay-rich
Bw3 and Bw4 horizons. Fe,0; shows little variation in
comparison with Al,O, and SiO,. In pedon 087-002, the
high percentage of kaolinite in the Bw and Bt horizons is
reflected by high Al,0;and low SiO, percentages below a
depth of 30 cm. The decrease of Al,O, and the increase of
SiO, with depth correspond to the decreasing percentage
of clay with depth. In pedon 101-001, SiO, and Al,O, also
reflect the percentage of clay. The relatively small variation
of Fe,O; suggests that clay distribution rather than
pedogenic removal of SiO, is responsible for the AlLO,
distribution. The patterns in pedon 101-002 are similar to
those in pedon 101-001.

Zirconium values (expressed as parts per million)
have been used as an index of chemical alteration because
zirconium is one of the least mobile elements during
weathering (Sudom and Arnaud, 1971; Harden, 1987).
Zirconium data fromthe four pedons plotted on figure 8B
show that zirconium is covariant with SiO,. This covariance
indicates relatively little movement of SiO, relative to
zirconium and suggests that chemical alteration of the
original parent material has been minimal. These data
agree with the mineralogical data from the four study
pedons and with the hypothesis of minimal pedogenic
alteration of the parent material in these sola.

DISCUSSION

Clay Mineralogy

The amount of smectite in Uphapee Creek alluvium
is significantly greater than that in Tallapoosa River
alluvium, owing to the difference in the source areas of the
sediments. Uphapee Creek is receiving fine-grained sedi-
ments from the Upper Cretaceous nonmarine Tuscaloosa
Group and the marine Eutaw Formation. Residual soils on
the Tuscaloosa Group in adjacent Lee County, studied by
Karathanasis and Hajek (1983), have a montmorillonite
mineralogy, as do many of the soils developed on the
Eutaw Formation. The Tallapoosa drainage, by contrast,
contains sediments from the more kaolinite-rich regolith
(saprolite) developed on the crystalline rocks of the
Piedmont. The difference in source areas accounts for the
much higher kaolinite content and the lower smectite
content of soils at sites 3 and 4 (pedons 101-001 and
101-002).

Analyses of Four Holocene Inceptisols in Alabama C9
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Figure 8A. Weight percentages of Fe, O3, Al,O;, and SiO, plotted by depth for each horizon of the four study pedons.

Alteration of Clay Mineralogy by Chemical

Processes

Neither the X-ray diffraction patterns nor the bulk
chemical data show much evidence for chemical alteration
of minerals in the parent material. Overall, the chemical
analyses from these profiles support the interpretation that
the percentage of clay determines the bulk chemistry. The
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distribution of the clay, generally increasing toward the
surface, and the clay mineralogy support the interpretation
that the clay is depositional rather than pedogenic. The
lack of chemical alteration is reflected in the relative
constancy of the Fe,O; values. If SiO, loss were responsible
for the Al,O; increases in the Bt horizons, then Fe,0,
would increase with Al,O,.

The lack of alteration in potassium feldspar and
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Figure 8B. SiO, (in weight percent) and Zr (in parts per million) plotted against depth for each horizon of each study

pedon.

muscovite, the most abundant “weatherable parent
minerals,” in less than 10,000 years is not surprising, given
the slow kinetics. The lack of alteration of smectitic clay is,
however, unexpected. In soils of the Southeastern United
States and in areas of significant rainfall and volcanic soils,
smectite may alter in only a few thousand years (Altschuler
and others, 1963; Karathanasis and Hajek, 1983). X-ray
diffraction patterns of the < 2-um fraction show that
mineral alteration has been slight. The lack of alteration
may be the result of the young Holocene age(s) of the
parent material and (or) of chemical conditions that

enhance the stability of the clay phases originally present.
Smectite stability in low pH pedons may be the result of
high dissolved silica activities (Karathanasis, 1982). Con-
centrations of dissolved elements were not measured at
these localities, so we cannot comment on dissolved
components. Chemical data, however, indicate that there
is no substantial loss of SiO, from these profiles.

As a test of this hypothesis, we can consider the
amount of clay in each pedon. The total amount of clay
formed and removed from eluvial horizons should provide
an assessment of soil development (if eluvial horizons are

Analyses of Four Holocene Inceptisols in Alabama C11



still intact). Factors of time, climate, vegetation, and soil
drainage are considered constant for each site. Similar
drainage assumes that the channel incisions that isolated
the terraces occurred at a similar time at each site. Parent
material in the Uphapee drainage differs somewhat from
parent material in the Tallapoosa, as the latter drains the
Piedmont as well as the Coastal Plain. Differences are
evidenced by a higher muscovite content in sands of the
Tallapoosa sediments. For the moment, assume that
parent-material differences do not maternally alter soil
development in the two watersheds. The following assump-
tions and computations are then used to assess soil
(argillic) development: (1) eluvial and illuvial horizons
have uniform particle-size distributions at time zero; (2)
the amount of clay accumulated in illuvial horizons over
time equals the amount of clay currently present in the
upper eluvial horizon; and (3) illuviated clay is estimated
by [(clay percentage in upper B horizon —clay percentage
in A horizon)Xbulk density of horizonXhorizon thickness]
for each horizon and summed for the illuvial horizons. If
soil development is similar for all sites, the magnitude of
these values should be similar for all sites (if assumptions 1
and 2 are valid).

A sample calculation for pedon 101-001 is as follows:
(46.6 — 14.8) percent clay X 1.43 g/cm3

X 22 cm = 1,000 g/cm?
The results for all four pedons are as follows:

Sampled  Clay, in g/cm®  |lluviated total clay,
Pedon as' per horizon in g/cm?
087-001 ......c.c........ D 748 + 425 + 572 1,745
087-002 ................. P 815+ 750 1,565
101-001 ... H 1,000 1,000
101002 ................ D 194 194

'D. Dystrochrept; P, Pgleudult; H, Hapludult.

The results indicate widely divergent values for the
four sites, and the quantities do not correspond with the
degree of development suggested by the “Sampled as”
classification. In summary, these calculations suggest that
the clay increases from the A horizons to the B horizons are
not associated with soil development or that there has not
been enough time for pedogenic processes to alter the
orginal sediment distribution.

Stratigraphy versus Pedogenesis

To assess soil development, scientists must decide to
what degree pedogenic processes have made an imprint on
the soil parent material. In fluvial settings, the parent
material is characterized by particle-size distribution,
stratification, mineralogy, and chemistry of the sediment.

C12 Pedologic Studies in the Eastern United States

Pedogenic development is evidenced by accumulation of
organic matter that decreases downward from the surface,
accumulation of clay in a subsurface (argillic) horizon,
development of soil structure and (or) the obliteration of
sedimentary structures, and changes in mineralogy or
chemistry.

Sedimentary structure is obliterated by bioturbation,
by shrink-swell activity if clay content is high enough, and
by oxidation of detrital organic components. An argillic
horizon is evidenced by subsurface accumulation of il-
luviated clay relative to the overlying horizons. Clay
accumulates in an argillic horizon by alteration of material
in place, by original deposition, and by illuviation of clay
from the overlying horizons. Clay illuviation is evidenced
by the presence of oriented clay cutans in pores and on soil
structural (ped) surfaces. Observed illuvial clay cutans are
noted by a “t” in a horizon designation. Strictly, the “t”
indicates evidence of moved and deposited clay and is not
sufficient in itself to identify an argillic horizon. Conversely,
argillic horizons can and do develop without showing
evidence of moved clay (Nettleton and others, 1969). Lack
of oriented clay in upper B horizons may be because of
degradation or because conditions were never right for
deposition. If soil structural surfaces are unstable because
of shrink-swell, clay cutans are destroyed.

In the fluvial setting of the present study, it is
reasonable to assume that deposits are alluvium and have
been emplaced no longer than 5,500 to 7,500 years, in
accord with radiocarbon ages. Sediments within the soil
profile could be younger if more than one episode of
deposition postdates the dated carbonaceous material.
Evidence of stratification (particle-size distribution among
horizons) is distinct in pedons 087-001 (three episodes),
101-001 (three episodes, including overbank sedi-
mentation), and 101-002 (three episodes, including over-
bank sedimentation) and is subtle in pedon 087-002 if it is
present at all. Evidence of stratification can be assessed by
computing the particle-size separates on a clay-free base as
presented in table 7.

Determining the degree of soil development is
confounded when depositional strata show an increase in
clay within the depth interval commonly associated with
the development of an argillic horizon. Table 6 presents a
summary of the intervals of clay maxima and contrasts
those with intervals in which microscopic clay cutans are
observed petrographically. There are significant increases
in clay percentages at the tops of fining-upward sequences
in each pedon. For example, in pedons 087-001, there is a
12- to 27-percent clay increase at 73 cm; in pedon 087-002,
there is a 7- to 36-percent clay increase at 36 cm; in pedon
101-001, there is a 14- to 47-percent clay increase at 22 cm;
and, in pedon 101-002, there is a 21- to 38-percent clay
increase at 8 cm. These intervals do not correspond to the



intervals of petrographically identified clay cutans. The
evidence for stratification in all these pedons suggests that
the relative amounts of clay in their upper horizons result
from deposition rather than pedogenic processes.

CONCLUSIONS

1. Evidence indicates minimal soil development and
suggests that differences in clay content relate to
stratigraphy and that there has been no significant
alteration related to in situ formation of clay minerals.

2. There are differences in the mineralogies of sediments
in the two river systems and associated differences in
the chemistries of the sediments. However, these
differences have had no measurable effect on soil
development. Differences in chemical properties are
related to differences in source sediments rather than
to differences in soil development.

3. Data indicate that, even under the humid temperate to
humid subtropical environment of the upper Coastal
Plain of east-central Alabama, only minimal soil
development is present in Holocene age alluvium that
undergoes periodic flooding and sediment attrition.
Some of the characteristic properties of these soils are
(1) the dominance of Bw horizons rather than argillic
horizons, (2) the irregular decrease in organic carbon
and relatively high values (>0.2 percent) of organic
carbon to depths of 150 cm or more, (3) the non-
systematic decrease of SiO, relative to zirconium, and
(4) the constancy of the Fe,0; values with depth in
each pedon.

4. Field and laboratory data indicate that all four sites
should be classified as Fluventic Dystrochrepts. This
determination was not arrived at by applying the key
to soil orders as now used in Soil Taxonomy (Soil
Survey Staff, 1975) but through field observations of
the soils and the parent material at each site and as a
result of laboratory analyses. The dilemma posed in
classifying these fluvial soils needs to be addressed by
soil taxonomists.
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Table 1.

Analytical methods and units of expression for

analyses conducted at the Soil Conservation Service National
Soil Survey Laboratory, Lincoln, Nebr.

Unit of expression

Method
Analysis code’

Particle size ... 3A1
Organic carbon
Dithionite-citrate ............ 6C2A
Tron. .o 6C2B
Aluminum ... 6G7A
Manganese ... 6D2A
Bulk density.. ... . 4A1D
COLE2. .. 4D1
15-bar tension ... 4B2A
WRD? 4Cl1
Extractable bases.... ...5B5A
CEC*

Sum of cations........ S5A3A

NH,OAC. .. 5A8B

Al+ bases......... SA3B

Base saturation:
Sum of cations........ 5C3
NH,0AC .. 5CI

pH:

Weight percent <2-mm material
Weight percent <2-mm material
Weight percent <2-mm material
Weight percent <2-mm material
Weight percent <2-mm material
Weight percent <2-mm material
g/cm3 <2-mm material

cm/cm whole soil

Weight percent <2-mm material
cm/cm whole soil

megq/ 100 g <2-mm material

meq/ 100 g <2 mm-material
meq/ 100 g <2 mm- material
meq/ 100 g <2 mm-material

Percent
Percent

Negative log,,
Negative log,,

1Melhod codes from Soil Survey Staff (1972).
Coefficient of linear extensibility.

Water-retention difference.
Cation exchange capacity.
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Table 2A.  Field description of pedon S81AL- 087-001

[The Uphapee Creek A soil is developed in Holocene-age fluvial sediments and is classified as a fine loamy, mixed, thermic Fluventic
Dystrochrept. The series is undesignated but was considered on the basis of field evidence to be closest to Riverview. Site location is in Macon
County, Alabama.in SE%, sec.17.T. 17 N., R. 24 E., Tuskegee 7.5-minute quadrangle, on the flood plain of Uphapee Creek. The altitude of the
site is 255 ft (78 m) above sea level. A radiocarbon age of 7.500 yr B.P. (Markewich and Christopher. 1982a) was obtained from wood ina layer
of organic detritus from near the base of the alluvial sediments about 500 ft (150 m) from the sample locality. The width of the flood plain at this
locality is about 0.75 to | mi (1-1.6 km). No entry. no data]

Depth Moist Clay

(cm) Horizon! color Texture? Structure? skins Roots Boundary6
0-26 ... Ap (Ap) I0YR 4/3 fsl Imsbk None cw
2647 ... B21 (Bwl) [OYR 5/3 fsl 3mpr, Imsbk  None cw
I0YR 4/3% 10YR 2,17

47-73 ... .....B22(Bw2) I0YR 5/4 fsl Imsbk, 2msbk None as
7.5YR 5,43

7397 B23t (Bw3) 7.5YR 4,4 cl 2msbk cs
I0YR 5/6°, 10YR 5,27

97-115 ... B24 (Bw4) I0YR 5/6 visl 2msbk None cw
I0YR 6;2% 10YR 5,87

115-130 .........B3 (BC) I0YR 5/6 fsi Imsbk None gw
10YR 6/1°, 10YR 6/87

130-170 ... ._._IICI (C1) 10YR 6/6 Ifs MA None as
10YR 6/3% 10YR 6/13

170-200 ..........11IC2 (C2) I10YR 7/2 (uncoated) fs SG None

7.5YR 4/4 (coated)

lNew horizon designations, taken from Soil Conservation Service (1986), are given in parentheses.
<~Munsell notation.

3Mottles.
fsl. fine sandy loam: cl. clay loam; vfsl, very fine sandy loam; Ifs, loamy fine sand; fs, fine sand.
1, weak: 2, moderate; 3. strong; m, medium; sbk, subangular blocky: pr. prismatic; MA, massive; SG. single grain.

6CW. clear wavy: as, abrupt smooth; cs, clear smooth; gw, gradual wavy.

Table 2B. Textural analysis of pedon S81AL-087-001
[Grain size in millimeters: all other values in weight percent. VF, very fine: F. fine; M, medium: C, coarse; VC, very coarse; . analyzed but below
detectable limits; TR, trace]

Total Silt Sand
Clay

Silt Sand ——— F C VF F M C vC
Depth Clay (.002- (.05- F (.002- (.02 (.05- (.10- (.25-  (.50- (1.0-
{cm) Horizon' (<.002)  .05) 2) (<.0002)  .02) .05 .10)  .25)  .50) 1.0) 20
0-26 .. ... ... Ap (Ap) 7.4 247 67.9 33 7.8 16.9 49.1 16.1 1.7 0.8 0.2
26-47 o B21 (Bwl) 12.2 214 66.4 2.8 6.5 149 464 17.1 1.9 9 .
47-73 . B22 (Bw2) 11.7 16.7 71.6 4.1 4.5 122 444 24.1 2.0 1.0 .
7397 B23t(Bw3) 27.1 318 41.1 15.2 12.3 19.5 298 6.6 3.1 1.4 2
97-115 o B24 (Bw4) 225 346 429 11.9 11.4 232 313 8.9 1.4 1.2 .1
115-130 .. B3 (BC) 16.7 219 61.4 8.5 5.7 163 338 258 1.6 2 TR
130-170 oo HCI(C1) 8.5 8.5 83.0 6.5 8 7.7 428 284 105 1.3 TR
170-200.................. HC2(C2) 1.2 4.4 94.4 4 4.0 13.2 313 334 144 2.1

I'New horizon designations. taken from Soil Conservation Service (1986), are given in parentheses.
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Table 2C. Physical and chemical analyses of pedon S81AL-087-001

[Units of measure for all values given in table I. - -, not detected; TR, trace]

Dithionite-citrate

Depth Organic  Total Extractable  Extractable Ratio clay Bulk density
(cm) Horizon" - C N fe Al CEC? 15bar3 1/3bar Ovendry COLE?
0-26 oo Ap (Ap) 0.82 0.065 0.3 0.1 0.78 0.57 1.46 1.47 0.002
B21 (Bwl) .45 034 4 .1 .44 .40 1.36 1.37 .002
..B22 (Bw2) .29 .023 3 .1 44 .38 1.43 1.43 --
B23t(Bw3) .30 .034 .8 2 47 .38 1.42 1.51 .021
B24 (Bw4) .25 - - .6 2 48 .40 1.48 1.53 011
115-130 oo B3 (BC) 21 -- 4 . .46 .37 1.53 1.55 .004
130-170 ... .IICI (C1) .16 - - 2 . .39 31 1.46 1.47 .002
170-200 ..o 11C2 (C2) .14 -- . TR 92 .92 1.51 1.51 --
NH,4OAC extractable bases
Water content
Depth Sum of Extractable
(cm) Horizon? 1/3bar  15bar>  WRD® Ca Mg Na K bases Acidity Al
0-26 Ap (Ap) 12.2 4.2 0.12 33 0.5 TR 0.2 4.0 2.3 0.3
26-47 i B21 (Bwl) 12.6 4.9 .10 2.4 3 -- I 2.8 3.0 1.6
B22 (Bw2) 11.8 4.5 .10 .5 . -- 2 .8 4.5 3.6
.....B23t (Bw3) 229 10.3 .18 .5 2 - B .8 12.4 9.8
.B24 (Bw4) 20.6 8.9 A7 N 2 TR 1 4 12.8 8.9
115-130 ... B3 (BC) 13.9 6.1 12 TR .2 TR | 3 8.9 5.9
130-170 oo HC1(Cl) 10.3 2.6 1 - .1 TR . 2 4.7 2.5
170-200 ..o IC2 (C2) 8.8 1.1 12 TR TR -- TR TR 1.3 9
CeC? pH
Depth Sum of Bases + Al Base saturation Cadl, H,0
(cm) Horizon’ cations  NH,OAC Al saturation Sum  NH,AC KClI (1:2) (1:1)
0-26 Ap (Ap) 6.3 5.8 4.3 7 63 69 4.3 4.6 54
26-47 B21 (Bwl) 5.8 5.4 4.4 36 48 52 4.0 4.6 5.2
47-73 .. ..B22 (Bw2) 5.3 5.2 44 82 15 15 3.8 4.0 4.7
73-97 ... ..B23t (Bw3) 13.2 12.7 10.6 92 6 6 3.5 4.2 4.5
97-115 . ..B24 (Bw4) 13.2 10.9 9.3 96 3 4 34 4.1 4.5
115130 oo B3 (BC) 9.2 7.6 6.2 95 3 4 34 4.3 4.5
130-170 .......c........ . LICT (C1) 4.9 33 2.7 93 4 6 3.7 39 4.5
170-200 ... 11C2 (C2) 1.3 1.1 9 100 - 2 3.9 4.1 4.7

"New horizon designations, taken from Soil Conservation Service (1986), are given in parentheses.

ation exchange capacity.

Water content at |5-bar pressure.
4Coefficient of linear extensibility.

Water-retention difference.
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Table 2D. Optical mineralogy of very fine sand fraction of
selected horizons of pedon S81AL-087-001

[Potassium feldspar is the dominant weatherable mineral in all horizons,
tor both count and adjusted count. TR, trace]

Count Adjusted count
Mineral (percent) (percent)

Horizon B21 (Bw1),’ 26-47 cm, very fine sand

Quartz o 78 78
Potassium feldspar .. 19 19
Opaques oo o 1 1
Plant opal ... ... ... . 1 1
Hornblende ... . ... ... . 1 |
Kaolinite_. . .. . TR TR
‘tourmaline ... ... . . TR TR
Muscovite ... . TR TR
Epidote oo TR TR
Total resistant._._. . ... ... 80 80

Horizon B23t (Bw3),' 73-97 cm, very fine sand

Quartz. .. . 77 77
Potassium feldspar ... .. . 19 19
Muscovite . .. . ) 2 TR
Opagques ... oo s e 2 2
Tourmaline ... . TR TR
Zircon .o L TR TR
Hornblende ... ... . TR TR
Kaolinite . ... ... ... .. . TR TR
Total resistant ... . 79 81

Horizon 2C2 (C2),’ 170-200 cm, very fine sand

Quartz .. 82 83
Potassium feldspar ... .. .. 14 14
Opaques . ... . 1 1
Muscovite ... . 1 TR
Rutile . . . TR TR
ZirCon o TR TR
Tourmaline ... ... ... e . TR TR
Epidote ... e e, . TR TR
Biotite ... e TR TR
Total resistant ... ... . 83 84

INew horizon designations, taken from Soil Conservation Service
(1986). are in parentheses.

Table 2. Bulk chemistry of pedon S81AL-087-001
[All values in weight percent except for Fe 04/ Al,05, which s a ratio. New horizon designations, taken from Soil Conservation Service (1986), are in
parentheses]

Horizon

Major oxide AP (Ap) B21(Bw1)  B22 (Bw2) B23t (Bw3) B24 (Bw4) B3 (BC) 2C1(CY) 2C2 (C2)
Si02 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 86.9 86.7 87.9 77.7 80.0 85.2 82.1 83.1
A1203 ettt e e 6.4 6.7 6.4 11.0 10.0 7.2 9.5 8.7
F6203 ............................ R 1.1 1.2 1.2 2.6 2.2 1.6 2.2 24
CaO 2 2 2 2 . 1 3 3
KO o 1.9 1.8 1.6 1.8 1.9 1.7 2.4 2.5

i 2 e .7 7 7 8 RS 7 1.6 1.7
MnO o .04 .04 .05 .05 2 .02 .08 .
Fe203/A|203 ,,,,,,,,,,,,,,,,,,,,, A7 18 19 .24 .22 .22 23 .28
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Table 3A. Field description of pedon S81AL-087-002

[The Uphapee Creek B soil is developed in Holocene-age fluvial sediments and was classified on the basis of field evidence as a clayey mixed.
thermic Aquic Paleudult (data support clayey, mixed, thermic Hapludult or Ochraquult). The series is undesignated. Site 2 is located at the
section corner of secs. 1,2, 11,and 12. For this report, it is located at an altitude of 242 ft (74 m) above sea level, Tuskegee 7.5-minute quadrangle,
20+ ft (7 m) north of Uphapee Creek, sec. 1, T. 17 N., R. 23 E., Macon County, Alabama. Wood from organic debris exposed in the bank of
Uphapee Creek at the base of the alluvium terrace level has been dated at 6,500 years (Markewich and Christopher, 1982a). This pit was pumped
to describe the profile and repumped to sample. No entry, no data]

Depth Moist Clay
(cm) Horizon color Texture® Structure® skins Roots Boundary7
0-20 ..o Al (A) 10YR 3/2 sl Imgr cs
20-36 .o A2 (E) I0YR 5/3 fsl Imgr cw
36-58 B21 (Bw) 5YR 4/4 cl Imsbk cw
10YR 6,24
58-78 e B22tb (Bwgl) 10YR 6,2 c 2mabk gs
5YR 5,64
78112 oo B23tg? (Bwg2) I0YR 6; 1 c 3cpr
5YR 5/6% 7.5YR 5. 84 3mabk
112-146 . B23tg? (Btgl) I0YR 6 | ¢ 3cpr ci
5YR 5, 6% 7.5YR 5 84 3mabk
146-176 ... B24t (Btg2) 10YR 6,1 sc 2msbk aw
7.5YR S 84
206-230 ... 1C (C1) g SG

INew horizon designations, taken from Soil Conservation Service (1986), are given in parentheses.
Horizon split for sampling.
Munsell notation.

4Mottles.
fsl. fine sandy loam: cl, clay loam; c. clay; sc, sandy clay; g, gravel.

1, weak; 2, moderate; 3, strong; m. medium; c. coarse; gr, granular: sbk, subangular blocky; abk, angular blocky; pr, prismatic; SG,
single grain.

Tes. clear smooth; cw, clear wavy; gs, gradual smooth; ci, clear irregular; aw, abrupt wavy.

Table 3B. Textural analysis of pedon S81AL-087-002

[Grain size in millimeters; all other values in weight percent. VF, very fine; F, fine; M, medium; C, coarse; VC, very coarse]

Total Silt Sand
Clay
Silt Sand —— F C VF F M C vC

Depth Clay  (.002-  (.05- F (002- (02 (05 (10- (.25-  (.50-  (1.0-

(cm) Horizon' (<.002)  .05) 2) (€0002) .02 .05 .10) .25)  .50)  1.0)  2.0)
0-20 .o Al (A) 7.8 26.7 65.5 1.7 136 13.1 267 19.2 7.8 8.1 3.7
20-36 ... A2 (E) 7.3 26.6 66.1 24 150 116 295 19.7 7.8 6.1 3.0
36-58 e B21t (Bw) 36.1 24.0 399 16.8 13.6 104 183 11.3 5.5 3.6 1.2
S58-78 oo B22tg (Bwgl) 50.1 20.2 29.7 26.5 13.3 69 10.5 8.4 6.1 3.6 1.1
78-112 B23tg (Bwg2) '40.8 20.2 39.0 21.4 12.4 78 142 114 7.4 44 1.6
112-146................B23tg (Btgl) 40.1 16.8 43.1 16.5 1.2 56 143 13.3 10.4 44 7
146-176 ... B24tg (Btg2) 26.6 15.8 57.6 14.3 10.2 56 184 173 13.1 6.6 2.2

INew horizon designations. taken from Soil Conservation Service (1986), are given in parentheses.
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Table 3C. Physical and chemical analyses of pedon S81AL-087-002
[Units of measure for all values given in table |. --, not detected: no entry, not analyzed; TR, trace]
Dithionite-citrate
Depth Organic Total  Extractable  Extractable Ratio clay Bulk density
(cm) Horizon! C N Fe Al CEC? 15bar® 1/3bar Ovendry COLE?
0-20 ... Al (A) 1.48  0.064 0.2 0.1 0.81 0.44 1.44 1.46 0.005
20-36 o A2 (E) .56 .024 2 TR 44 .36 1.63 1.64 .002
36-58 . B21t (Bw) 41 .028 8 2 .34 .36 1.51 1.67 .034
58-T8 i B22tg (Bwgl) 31 027 1.1 2 .37 .34 1.47 1.75 .059
8-112 B23tg (Bwg2) .26 -- 7 2 .37 34 1.53 1.69 .033
112-146 . ..B23tg (Btgl) .26 -~ 7 2 .40 .34 1.50 -
146-176 .. ... B24t (Btg2) .24 6 .1 40 .38 1.61 1.76 .030
NH,OAC extractable bases
Depth Water content Sum of Extractable
(cm) Horizon! 1/3bar  15bar®  WRD? Ca Mg Na K bases Acidity Al
0-20 Al (A) 16.8 34 0.19 04 0.3 -- 0.1 0.8 6.8 1.5
20-36 A2 (E) 13.1 2.6 A7 3 2 -- A 6 30 1.0
36-58 ..o B21t (Bw) 21.0 12.9 12 1.3 1.2 TR 2 2.7 11.0 6.6
58-78 ... .B22tg (Bwgl) 27.3 17.0 A5 9 1.7 TR 2 2.8 18.1 1.6
78-112 ... .B23tg (Bwg2) 233 13.7 A5 N 1.0 N 2 1.4 15.6 10.5
112-146 ... ~B23tg (Btgl) 13.7 TR 1.0 TR 2 1.2 16.7 11.5
146-176 ... B24t (Btg2) 21.1 10.1 17 TR 5 .1 . ) 12.8 8.9
CEC2 pH
Depth Sum of Bases + Al Base saturation Cacl, H,O
(cm) Horizon cations NH,OAC Al saturation Sum NH,OAC KCl (1:2) (1:1)
0-20 . Al (A) 7.6 6.3 23 65 11 13 38 4.5 4.7
20-36 . A2 (E) 3.6 3.2 1.6 63 17 19 39 4.7 5.0
36-58 B21t (Bw) 13.9 12.1 9.3 71 19 22 34 44 4.7
S8-T8 e, B22tg (Bwgl) 20.9 18.6 14.4 81 13 15 33 4.1 4.5
78-112 . .......B23tg (Bwg2) 17.0 15.1 11.9 88 8 9 33 4.0 4.5
112-146 ..B23tg (Btgl) 17.9 16.2 12.7 91 7 7 3.2 4.0 43
146-176 .. ... ...B24t (Btg2) 13.5 12.2 9.6 93 5 6 31 37 4.3

'New horizon designations, taken from Soil Conservation Service (1986), are given in parentheses,

Cation exchange capacity.
*Water content at 15-bar pressure.
Coefficient of linear extensibility.

SWater-retention difference.
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Table 3D. Optical mineralogy of very finesand fraction of
selected horizons of pedon S81AL-087-002

[Potassium feldspar is the dominant weatherable mineral in all horizons.
for both count and adjusted count. TR, trace]

Count Adjusted count
Mineral (percent) (percent)

Horizon B21t (Bw)," 22-47 cm, very fine sand

Quartz ... 80 81
Potassium feldspar ... 16 17
Muscovite ... .. 2 TR
Opaques ... 1 1
Epidote ..o 1 1
1770} 1 W TR TR
Kaolinite.. ... TR TR
Rutile.. ... TR TR
Plant opal TR TR
Total resistant 81 82

Quartz ... e 80 82
Potassium feldspar ............... 15 15
Muscovite ..o 3 TR
ZirCON ..o 1 1
Opaques ..o 1 1
Tourmaline ... TR TR
Epidote ..o TR TR
Plant opal ... TR TR
Total resistant... ... 82 84

INew horizon designations, taken from Soil Conservation Service
(1986), are in parentheses.

Table 3£.  Bulk chemistry of pedon S81AL-087-002
[All values in weight percent except for Fe,04 1A] O3 which is a ratio. New horizon designations, taken from Soil Conservation Service (1986). are
in parentheses]

Horizon
Major oxide A1 (A) A2 (E) B2t (Bw) B22tg (Bwgl) B23tg (Bwg2) B23tg (Btg1) B24t (Btg2) 2C
SiOZ ................................................ 83.9 84.3 70.5 64.4 67.4 67.2 68.8 75.4
ALOq 94 9.3 19.2 23.7 219 214 20.3 16.0
Fe203 ............................................ 1.3 1.3 4.1 5.4 4.2 49 4.5 2.5
CaO . 3 3 3 3 2 2 2 25
KZO ................................................ 2.7 2.7 2.1 1.7 1.9 1.9 2.0 2.2
i 1.6 1.7 1.3 1.2 1.3 1.2 1.2 1.4
N .06 .03 .02 .03 .03 .03 .04
.14 14 21 23 .19 23 22 .16
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Table 4A. Field description of pedon S81AL-101-001

[The Tallapoosa River A soilis developed in Holocene-age fluvial sediments and was classified in the field as a fine silty siliceous, thermic Typic
Hapludult. The study site is Jocated at an altitude of 170 ft (52 m) above sea level in NW%, sec. 3. T. 16 N.. R. 20 E.. Montgomery County.
Alabama. Mount Meigs 15-minute quadrangle. A radiocarbon date from this locality is 6,520 yr B.P. on disseminated carbon exposed at the
base of the alluvium along the Tallapoosa River, approximately 100 yd (91 m) from the study site (Markewich and Christopher, 1982a). No
entry, no data]

Depth Moist Clay
(cm) Horizon! color Texture> S(ructure6 skins Roots Boundary7

0-22 ... —..Ap (Ap) 10YR 4.3 sil Imfgr cw

22-47 B21t2(Bw)  7.5YR 4.4 sic 2msbk

47-66 ... S B21t?(Btl)  7.5YR4 4 sic 2msbk gw

66-89 . ... B22 (Bt2) I0YR 5/6 sic 2msbk cw
IOYR 6,3% 10YR 2/1¢

89-123 ... B23t*(Bt3)  10YR 5/8 sicl 2msbk
I0YR 6/3% 10YR 2/1°

123-161 oo B23t2(Bt3)  I10YR 5/8 sicl 2msbk cw
I0YR 6/3% 10YR 2/1%

161-190..........B3(BC) 7.5YR 4/4 1 lesbk as

190-215 ... .. 1C (O) Brown and white s SG

'New horizon designations, taken from Soil Conservation Service (1986), are given in parentheses.
Horizon split for sampling.

“Munsell notation.
Mottles.
sil, silty loam; sic, silty clay; sicl, silty clay loam; 1, loam; s, sand.
I, weak: 2, moderate; f, fine; m, medium; c, coarse;gr, granular; sbk, subangular blocky; SG. single grain.
cw, clear wavy; gw, gradual wavy; as, abrupt smodth.

Table 48. Textural analysis of pedon S81AL-101-001

[Grain size in millimeters: all other values in weight percent. VF, very fine; F, fine; M. medium; C. coarse; VC, very coarse; ., analyzed but below
detectable limits; TR, trace]

Total Silt Sand
st Sand Clay F c v F M c vC
Depth Clay (002  (05- F (002- (02 (05~ (10  (25- (50-  (1.0-
(cm) Horizon' (€.002)  .05) 2) (€0002)  .02) .05  .10) .25 500 1.0)  2.0)
022 Ap (Ap) 148 448 404 86 226 222 186 183 28 04 03
247 B21t (Bw) 466  48.1 5.3 231 30 151 32 17 3 1 TR
47-66 B21t (Btl) 431 505 6.4 16.8 41 164 58 4 ! N
66-89 B22t (Bt2) 402 521 7.7 168 361 160 70 6 i TR TR
89-123 B23t (Bt3) 25.3 50.1 24.6 8.2 24.5 256 229 1.5 .1 N —-
123-161 .. B23t (Bt3) 2.4 444 292 94 252 192 202 86 2 1 .
161-190 . B3 (BC) 129 138 736 8.1 77 61 189 503 3.7 4
190-215 .. 11C (C) 32 48 920 8 24 24 11 56 269 385 199

INew horizon designations, taken from Soil Conservation Service (1986), are given in parentheses.
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Table 4C. Physical and chemical analyses of pedon S81AL-101-001

[Units of measure for all values given in table 1. | not detected; TR, trace]

Dithionite-citrate

Depth Organic Total  Extractable  Extractable Ratio clay Bulk density
(cm) Horizon' C N Fe CEC? 15bar® 1/3bar Ovendry COLE*
0-22 Ap (Ap) .13 0.081 0.9 0.1 0.50 0.45 1.43 1.45 0.005
22-47 B21t (Bw) Ar .045 22 2 .37 .38 1.45 1.60 .033
47-66 ... .. ... B21t (Btl) .34 .033 25 3 .38 .39 1.50 -- --
66-89 . ..B221 (Bt2) 35 .046 2.4 3 .36 .40 1.56 1.65 019
89-123 B23t (Bt3) .25 - 1.9 2 36 45 1.60 -- -
123-161 B23t (Bt3) .23 - 1.9 2 .39 43 1.56 1.61 011
161-190 ... B3 (BC) .20 -~ 1.0 B 36 41 1.60 -- --
190-215 ... ... HC (C) .22 - 3 TR 44 .56 1.60 -
NH,OAC extractable bases
Depth __Water content Sum of Extractable
(cm) Horizon! 1/3bar  15bar>  WRD® Ca Mg Na K bases Acidity Al
0-22 .. RSN Ap (Ap) 21.6 6.6 0.21 2.6 0.8 TR 0.1 35 7.1 0.2
22-47 B21t (Bw) 26.3 17.6 A3 4.1 2.4 0.1 N 6.7 11.4 2.1
47-66 ... . .. B2t (Btl) - 16.9 1.8 1.8 . 1 38 12.6 38
66-89 .. B221 (Bt2) 25.5 16.0 15 1.1 1.6 N . 2.9 11.8 3.8
89-123 B23t (Bt3) 11.5 -- .8 1.3 N A 23 8.6 29
123-161 B23t (Bt3) 24.1 1.3 .20 7 1.3 1 B 2.2 9.3 3.2
162-190 .. . ... B3(BC) 5.3 - 4 .7 . . 1.3 4.8 1.7
190-215 11C (C) - 1.8 -- 3 2 - TR .5 1.4 2
CEc? pH
Depth Sum of Bases + Al Base saturation CaCl, H,0
(cm) Horizon cations NH,OAC Al saturation Sum NH,OAC KClI (1:2) 1:1
10.6 7.4 37 5 33 47 4.3 5.3 5.5
18.1 17.4 8.8 24 37 39 35 4.8 5.2
16.4 16.2 7.6 50 23 23 33 4.7 5.1
. 14.7 14.5 6.7 57 20 20 33 4.7 5.1
89-123 B27 (Bt3) 10.9 9.2 52 56 21 25 34 4.7 5.1
123-161 B23t (Bt3) 11.5 10.3 5.4 59 19 21 3.3 4.6 5.0
161-190 ... B3 (BC) 6.1 4.7 3.0 57 21 28 35 4.4 5.0
190-215 1C (C) 1.9 1.4 i 29 26 36 4.0 4.5 5.1

INew horizon designations, taken from Soil Conservation Service (1986). are given in parentheses.

Cation exchange capacity.

“Water content at |5-bar pressure.
Coefficient of linear extensibility.

Water-retention difference.
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Table 4D. Optical mineralogy of very fine sand fraction of
selected horizons of pedon S81AL-101-001

[Muscovite is the dominant weatherable mineral in all horizons for
count; potassium feldspar is dominant for adjusted count. TR, trace]

Count Adjusted count
Mineral (percent) {percent)

Horizon B21t (Bw),! 22-47 cm, very fine sand

Quartz. 65 75
Muscovite ... ... 16 3
Potassium feldspar ... .. . 10 11
Kaolinite..._......_.... ... 5 6
Opaques ... e 3 3
Plant opal 1 I
ZArcon ... TR TR
Biotite ... TR TR
Epidote ... .. TR TR
Total resistant . ... e 74 85

Horizon B23t (Bt3),’ 123-161 cm, very fine sand

Quartz ... 62 78
MuUscovite ..o 21 1
Potassium feldspar ... ... 8 10
Biotite ... ... 4 |
Opaques ... 2 3
Epidote ... 1 2
Kaolinite......................... 1 1
Zircon ..o TR TR
Rutile...... TR TR
Plant opal .. TR TR
Hornblende ..... TR TR
Total resistant........................... 65 82

INew horizon designations, taken from Soil Conservation Service
(1986), are in parentheses.

Table 4. Bulk chemistry of pedon S81AL-101-001

[All values in weight percent except for Fe203/ Al 203. which isa ratio. New horizon designations, taken from Soil Conservation Service (1986). are
in parentheses)

Horizon
Major oxide AP (Ap) B21t (Bw) B21t (Bt1)  B22t (Bt2)  B23t (Bt3)  B23t (Bt3) B3 (BC) 2C (C)
SiO; o 78.2 65.0 64.8 62.0 68.7 66.1 65.2 70.3
ALO;g 12.5 219 22.81 229 19.1 20.6 20.0 17.9
3.8 6.6 7.3 6.8 6.4 6.9 7.4 6.0
0.6 4 4 4 S 4 .6 5
2.1 2.4 2.5 2.4 2.2 24 2.2 2.3
1.6 1.3 1.3 1.3 1.6 1.5 1.7 1.6
0.4 . .08 N .1 N 2 2
.30 .30 32 .30 34 .34 37 .34
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Table 5A. Field description of pedon S81AL-101-002

[The Tallapoosa River B soil is developed in Holocene-age alluvium dated at 5,500 yr B.P. (Markewich and Christopher, 1982a). The series is
not designated; the soil was tentatively classified on the basis of field evidence as a fine silty, mixed thermic Typic Dystrochrept. The study site is
located in SW, sec. 26, T. 17 N.. R. 19 E.. Montgomery County, Alabama, at an altitude of 155 ft (47 m) above sea level. Mount Meigs
15-minute quadrangle. No entry. no data]

Depth Moist Clay
{cm) Horizon! color Texture? Structure skins Roots Boundary6
0-8 o Al (A) IOYR 3 3 sil Imsbk- cs
IOYR 5 4% 7.5YR 5 6° Imgr
830 Bl (Bwl) 7.5YR5 6 sicl 2csbk cw
I0YR 2,13
30-54 . B21(Bw2) 75YRS5 6 sicl 2msbk gs
I0YR 2, 1*
5494 ... B22 (Bw3) I0YR 5.6 sicl 2mabk- gs
I0YR 2. 1% I10YR 6, 4° 2msbk
94-130 ... B23(Bw4) 75YRS5 6 sicl 2mabk- cW
I0OYR 5 6% 10YR 6,27 2msbk
130-164 . . ....._.B3(BQC) 7.5YRS5 6 sil lesbk gw

10YR 5,63 10YR 6,17
I0YR 6,3% 10YR 217

164-190 ... C(C) I0YR 6,17, 10YR 5,6° | m
7.5YR 5, 63, 10YR 333

I'New horizon designations; taken from Soil Conservation Service (1986), are given in parentheses.
Munsell notation.

Mottles.

sil, silt loam; sicl, silty clay loam: 1, loam.

I, weak; 2, moderate; m, medium; c. coarse; sbk, subangular blocky; gr. granular; abk, angular blocky.
cs, clear smooth; cw, clear wavy: gs, gradual smooth; gw, gradual wavy.

Table 5B. Textural analysis of pedon S81AL-101-002

[Grain size in millimeters; all other values in weight percent. VF, very fine; F, fine; M, medium; C, coarse; VC, very coarse; TR, trace]

Total Silt Sand
Clay

Silt Sand _—_ F C VF F M C vC

Depth Clay (.002- (.05~ F (.002- (.02- (.05- (.10- (.25- (.50- (1.0-
(cm) Horizon' (<.002)  .05) 2) (€0002) .02) .05 .10) .25 500 1.0)  2.0)
0-8. Al (A) 20.7 414 379 8.4 264 150 22.1 13.5 1.3 0.5 0.1
830 . ... Bl(Bwl) 38.1 50.4 1.5 17.0 33.1 17.3 8.2 2.9 3 A TR
30-54 ... B21(Bw2) 37.1 48.7 14.2 16.9 309 178 10.7 3.2 2 .1 TR
54-94 -..B22(Bw3) 338 54.8 11.4 13.2 33.8  21.0 9.6 1.6 2 TR TR
94-130 ... ...B23(Bw4) 30.4 39.7 29.9 12.7 29.6 10.1 17.7 7.2 36 8 6
130-164 ... ..B3(BQC) 224 31.3 46.3 8.6 18.7 126 346 11.1 4 .1 N
164-190 ... ... C (O 18.3 38.9 428 10.6 175 214 264 154 9 .1 TR

INew horizon designations. taken from Soil Conservation Service (1986), are given in parentheses.
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Table 5C. Physical and chemical analyses of pedon S81AL-101-002

[Units of measure for all values given in table 1. --, not detected: TR, trace]

Dithionite-citrate

Depth Organic  Total  Extractable  Extractable Ratio clay Bulk density

(cm) Horizon® C N Fe Al CEC? 15bar® 1/3bar Ovendry COLE*
08 Al (A) 377 0.208 1.3 0.2 0.77 060 1.40 - -
8-30 Bl (Bwl) .61 055 2.1 3 .35 42 1.41 1.64 0.028
30-54 oo, B2! (Bw2) 34 029 2.1 2 36 43 1.50 - --
54-94 ... ......B22(Bw3) 32 .039 2.1 2 .40 .46 1.44 1.56 027
94-130 ... ....B23 (Bw4) .28 -— 2.0 2 41 44 1.50 -- --
130-164 ... ..B3(BQ) 22 - 1.5 2 .38 43 152 1.57 011
164-190 C(C) 22 - 1.4 2 45 49 1.50 1.54 011

NH4OAC extractable bases

Depth Water content

_— Sum of Extractable
(cm) Horizon' 1/3bar  15bar>  WRD? Ca Mg Na K bases  Acidity Al
0-8 il AL (A) -- 12.5 -- 5.1 2.1 TR 0.4 7.6 10.7 0.2
8-30 Bl (Bwl) 27.1 16.0 0.17 1.2 1.4 2 1 2.9 12.3 4.0
30-54 . B21 (Bw2) - 15.8 - .5 1.7 1 | 24 11.0 4.6
5494 B22 (Bw3) 28.3 15.5 18 4 1.9 1 . 2.5 1.6 39
94-130 ... ...B23 (Bw4) - 13.4 - 4 1.8 1 .1 2.4 10.2 3.7
130-164 ... ...B3(BC) 232 9.7 .21 3 1.3 | . 1.8 7.1 3.0
164-190 C (C) 22.1 9.0 .20 3 1.1 1 TR 1.5 7.0 2.8
CEC2 pH

Depth Sum of Bases + Al Base saturation CaCl, H,0

{cm) Horizon cations NH,OAC Al saturation Sum NH,OAC KCI (1:2) (1:1)
18.3 16.0 7.8 3 42 47 4.3 5.3 5.4

15.2 13.3 6.9 58 19 22 35 4.7 4.8

13.4 13.3 7.0 66 18 18 33 4.6 48

14.1 13.6 6.4 61 18 18 33 4.7 49

94-130 .o B23 (Bw4) 12.6 12.6 6.1 61 19 19 3.2 4.7 5.0
130-164 ................... B3 (BC) 8.9 8.6 438 63 20 21 33 4.7 49
164-190 . ... C(O) 8.5 8.2 43 65 18 18 33 4.7 49

INew horizon designations, taken from Soil Conservation Service (1986), are given in parentheses.
Cation exchange capacity.
Water content at 15-bar pressure.

4Coefficient of linear extensibility.
Water-retention difference.
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Table 5D. Optical mineralogy of very fine sand fraction of
selected horizons of pedon S81AL-101-002

[Muscovite is the dominant weatherable mineral in all horizons for
count; potassium feldspar is dominant for adjusted count. TR, trace]

Count Adjusted count
Mineral (percent) (percent)

Horizon B22 (Bw3), 1 54-94 cm, very fine sand

QuartZ ..o 57 73
Muscovite ... ..o 25 S
Potassium feldspar ..................... 8 10
Kaolinite. ... 5 6
Opaques ..., 2 3
Epidote . .o 1 2
Plant opal .. . TR TR
Biotite ....... . TR TR
ZATCON TR TR
Tourmaline ... TR TR
Hornblende . ... ... TR TR
Total resistant.................c.c........ 64 82

Horizon C (C),! 164-190 cm, very fine sand

QuUAartZ ..o 65 77
Muscovite ... 16 3
Potassium feldspar ... 9 11

Epidote ... 3 3
Biotite ... 2 TR
Kaolinite ... ... 2 3
Opaques ...... 2 2
Hornblende 1 |

ZATCON ..o TR TR
Total resistant..................... 69 82

INew horizon designations, taken from Soil Conservation Service
(1986), are in parentheses.

Table 5£.  Bulk chemistry of pedon S81AL-101-002

[All values in weight percent except for Fe;03/ A1,04. which is a ratio. New horizon designations, taken from Soil Conservation Service
(1986), are in parentheses)

Horizon

Major oxide Al (A) B1(Bw1) B21 (Bw2) B22 (Bw3) B23 (Bwd) B3 (BC) C(C)
SiOy 711 64.3 65.7 65.4 70.3 69.8 724
ALyOy 17.6 21.7 21.8 21.5 13.9 14.5 14.0
FesOq 5.4 6.0 6.5 6.7 4.5 4.5 4.2
CaO oo .6 4 4 3 2 4 4
KO e 2.3 2.3 2.4 2.5 1.8 1.9 20
TiO e 1.6 1.3 1.4 1.4 1.0 Hi 1.1

2 2 .1 N N .09 .09

31 .28 .30 3l .32 31 .30
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Table 6.

Intervals of maximum clay accumulation versus intervals of translocated clay

Macroscopic evidence for
clay maxima in

Pedon fining-upward sequence

Microscopic evidence
for clay cutans

S81AL-087-001 Fining-upward sequence
between 73 and 200 ¢cm
(see table 2B).

Fining-upward sequence
between 58 and 176 cm
(see table 3B).

Fining-upward sequence
between 22 and 213 cm
(see table 4 B).

Fining-upward sequence
between 8 and 190 cm
(see table 5B).

S81AL-087-002

S8IAL-101-001

S81AL-101-002

None.

Slight (36-58 cm).
Slight (78-176 cm).
Definite (47-161 c¢m).
Distinct (0-8 ¢m).

Definite (30-130 cm).
Distinct (130-164 cm).

Table 7. Particle-size distribution of sand on clay-free base for

each pedon
[VEF.veryfine: F.fine; M. medium: C. coarse; VC, very coarse; no entry,
no data)
Depth Sand
(cm) VF F M C vC
S81AL-087-001
0-26 ... ... ... 536 17.3 1.8
26-47 . .. 528 19.7 22
47-73 50.3 27.3 23
7397 40.9 9.1 4.2
97-115 ... 404 11.4 1.8
T15-130 e 40.6 31.0 1.9
130-170........ R 46.8 31.0 1.5
170-200.............. 13.4 3.7 338
S81AL-087-002
0-20 ... 290 20.8 8.5 8.8 4.0
21.3 8.4 6.6 32
17.7 8.6 5.6 1.9
16.8 12.2 7.2 2.2
19.3 12,5 7.4 27
22.2 17.4 7.4 1.2
236 17.9 9.0 3.0
S81AL-101-001
0-22 ... 21.8 215 33
6.0 3.2
10.2 7
1.7 1.0
89-123 ... 30.7 2.0
123-161 .. ... 274 1.7
161-190 . ... 21.6 57.6 4.2
190-215 ... 1.1 5.8 27.8 39.8 20.6
S81AL-101-002
279 17.0
13.3 4.7
17.0 5.1
14.5 24
254 10.3 5.2
130-164 ... 44.6 14.3
164-190 ... 323 18.9
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SELECTED SERIES OF U.S. GEOLOGICAL SURVEY PUBLICATIONS

Periodicals

Earthquakes & Volcanoes (issued bimonthly).
Preliminary Determination of Epicenters (issued monthly).

Technical Books and Reports

Professional Papers are mainly comprehensive scientific reports of
wide and lasting interest and importance to professional scientists and en-
gineers. Included are reports on the results of resource studies and of
topographic, hydrologic, and geologic investigations. They also include
collections of related papers addressing different aspects of a single scien-
tific topic.

Bulletins contain significant data and interpretations that are of last-
ing scientific interest but are generally more limited in scope or
geographic coverage than Professional Papers. They include the results
of resource studies and of geologic and topographicinvestigations; as well
as collections of short papers related to a specific topic.

Water-Supply Papers are comprehensive reports that present sig-
nificant interpretive results of hydrologic investigations of wide interest
to professional geologists, hydrologists, and engineers. The series covers
investigations in all phases of hydrology, including hydrogeology,
availability of water, quality of water, and use of water.

Circulars present administrative information or important scientific
information of wide popular interest in a format designed for distribution
at no cost to the public. Information is usually of short-term interest.

Water-Resources Investigations Reports are papers of an interpre-
tive nature made available to the public outside the formal USGS publi-
cations series. Copies are reproduced on request unlike formal USGS
publications, and they are also available for public inspection at
depositories indicated in USGS catalogs.

Open-File Reports include unpublished manuscript reports, maps,
and other material that are made available for public consultation at
depositories. They are a nonpermanent form of publication that may be
cited in other publications as sources of information.

Maps

Geologic Quadrangle Maps are multicolor geologic maps on
topographic bases in 7 1/2- or 15-minute quadrangle formats (scales main-
ly 1:24,000 or 1:62,500) showing bedrock, surficial, or engineering geol-
ogy. Maps generally include brief texts; some maps include structure
and columnar sections only.

Geophysical Investigations Maps are on topographic or planimetric
bases at various scales; they show results of surveys using geophysical
techniques, such as gravity, magnetic, seismic, or radioactivity, which
reflect subsurface structures that are of economic or geologic significance.
Many maps include correlations with the geology.

Misceilaneous Investigations Series Maps are on planimetric or
topographic bases of regular and irregular areas at various scales; they
present a wide variety of format and subject matter. The series also in-
cludes 7 1/2-minute quadrangle photogeologic maps on planimetric bases
which show geology as interpreted from aerial photographs. Series also
includes maps of Mars and the Moon.

Coal Investigations Maps are geologic maps on topographic of
planimetric bases at various scales showing bedrock or surficial geol}
ogy, stratigraphy, and structural relations in certain coal-resource ar

Oil and Gas Investigations Charts show stratigraphic informatio
for certain oil and gas fields and other areas having petroleum potenti

Miscellaneous Field Studies Maps are multicolor or black-and-
white maps on topographic or planimetric bases on quadrangle or irt
regular areas at various scales. Pre-1971 maps show bedrock geology
in relation to specific mining or mineral-deposit problems; post-1971
maps are primarily black-and-white maps on various subjects such ag
environmental studies or wilderness mineral investigations.

Hydrologic Investigations Atlases are multicolored or black-mdL
white maps on topographic or planimetric bases presenting a wide rang¢
of geohydrologic data of both regular and irregular areas; principal scale
is 1:24,000 and regional studies are at 1:250,000 scale or smaller.

Catalogs

Permanent catalogs, as well as some others, giving comprehent
sive listings of U.S. Geological Survey publications are available un
the conditions indicated below from the U.S. Geological Survey, Bood§
and Open-File Reports Section, Federal Center, Box 25425, Denv
CO 80225. (See latest Price and Availability List.)

" Publications of the Geological Survey, 1879- 1961" may be pur-
chased by mail and over the counter in paperback book form and as *
set of microfiche.

"Publications of the Geological Survey, 1962- 970" may be pull
chased by mail and over the counter in paperback book form and as
set of microfiche.

"Publications of the U.S. Geological Survey, 1971- 1981" may b
purchased by mail and over the counter in paperback book form (tw
volumes, publications listing and index) and as a set of microfiche.

Supplements for 1982, 1983, 1984, 1985, 1986, and for subsequ:
years since the last permanent catalog may be purchased by mail anc’
over the counter in paperback book form.

State catalogs, "List of U.S. Geological Survey Geologic
Water-Supply Reports and Maps For (State),” may be purchased by mai
and over the counter in paperback booklet form only.

"Price and Availability List of U.S. Geological Survey Publica;
tions,” issued annually, is available free of charge in paperback book+
let form only.

Selected coples of a monthly catalog "New Publications of the U.S|
Geological Survey" available free of charge by mail or may be obtain
over the counter in paperback booklet form only. Those wishing a
subscription to the monthly catalog "New Publications of the U.S
Geological Survey" should write to the U.S. Geological Survey. 58
National Center, Reston, VA 22092. ’

Note.--Prices of Government publications listed in older catalogsl
announcements, and publications may be incorrect. Therefore, the
prices charged may differ from the prices in catalogs, amlouncements*
and publications. ‘
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